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(57) The present inwontion provides a methed fo: 
calculating the biroiringence of an optical element ancJ 
selecting the dneclion of minimum birefringence in the 
c plica! element. A matenal lor manufacturing the optica! 

. ... ii. _..:_:„ ,-.1-, /m-, ii^tnl inilhi <-i Kir nlrinnnnri'i 

value that is reduced compared to conventional mat en 
als. The tluorioe single crystal is cut from a fluoride sin- 
gle crystal ingot obtained by crystal growth so that the 
(111) crystal plane* are iwo parallel planes ; after whicn 
the optical perl orma nee is improved by subjecting thi* 
material to a heal ireatirient. The birefringence of ihr 
optical elemem is calculated by converting known p t g ? c 
optical constants in a specified three-dimensional ot 
thogonal coordinate system for the optical material into 
piezo-optical constants m an arbitrary three-dimension 
al orthogonal coordinate system. The amount of change 
in ihe refractive index Anl of the optical malerial tn r. 
Iirsl direction along the dneclion of one coordinate axr 
of the arbitrary thiee-dimensional orthogonal coordinate 
system, and the amount of change in the refractive inde>: 
An2 of the optical material in a second direction which 
is perpendicular 10 Ihe fust direction arecalculaled using 
a uniaxial stress that is applied to the optical material 
along the first dneclion and the pie70-optical constants 
tn the arbitrary thiee-dimensional coordinate system 
The amount o1 birefringence as seen from a third dnec 
tion perpendicular to the 1 irst direction and the seconc 
direction is determined in the arbitrary three-dimension- 
al onhogonal coordinate system by determining the dii- 



letonce between the amount of change in the refractive 
index An1 and the amount of change in the refractive 
index An? 
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Eu.opean Patent LACK OF UNITY OF INVENTION " 
011km- SHEET B [P 99 ]0 ^916 



The Search Division consioers that the present Izurcpean paten! application does not comply with Hit* 
reauirem&nts; ot unity Of invention and relates 10 scvoral inventions or groups ot inventions, namely: 

j. Claims: 1-9 

A method for calculating the birefringence of an. optical 
element or optical element material. 



?. Claims: 10-14 

An optical element which is constructed Iran a fluoride 
crystal, and the direction of the optical axis of the 
optica 1 element substantially conincides with the <111> 
axial direction of the fluoride crystal, or substantially 
conincides with a direction perpendicular 10 the {111} plane 
of the fluoride crystal . 



Liaims: io-cs 

A method for manufacturing a material used for manufacturing 
optical elements, wherein the material is cut from a 
fluoride sinale crystal ingot obtained by crystal growth and 
subjected to" a heat treatment, so that the {111} crystal 
planes are two parallel planes, after which the optical 
performance is improved subjecting the material to a heaf 
treatment . 
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